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TRANSMITTER 
Irvîng R. Brenholdt, Chicago, III., assignor to 
Standard Oil Company, Chicago, III., a corpo- 
ration of Indiana 
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5 Claires. (CI. 175--183) 
1. 2 
This invention relates to apparatus for locating absorption and reflection. Sound waves, before- 
cleaning apparatus in pipe lines and bas reference mentioned, Tould require an excessive power 
more particularly fo signalling devtces for locat- source ii view of the space and weight limita- 
i1g, or tracig the course of, such cleaning appa- tios of a sig2aling device suitable for incorpora- 
ratus. This application ts a contlnuatton-in- 5 tion within the scraper. A second disadvantage 
part of inventor's copending appllcation Serial of sonic devices is the loss of intensity which 
No. 68,205, filed December 30, 1948. occurs when an acoustical wave travels from the 
Pipe lines frequently become obstructed with earth to the air. This loss in intensity is great 
sediment, deposited paraffins and the like and enough fo incur the disadvantage of requiring an 
must be clea1ed in oider to iestore normal un- 10 earth sounding in order to pick up the signal. 
obstructed fiow of the line. A device commonly High frequency waves would be useless in the 
employed for such cleaning is a scraping appa- present instance because of their inability to 
ratus known as a go-devil, which is forced through penetrate the steel walls of the pipe line. The 
pipe lines by the pressure of fluid flowing there- use of radioactive sources is precluded by the fact 
through. The operation of such pipe line cleaners 15 that earth layers above the pipe line of greater 
is attended by the disadvantage that they occa- depth than about two feet would require danger- 
sionally ecounter and are stopped by obstruc- ously strog radioactive sources, for example, of 
tions, ad are then difficult to locate particularly considerably greater than a reasonably sale 10 
inasmuch as they are often employed over con- millicuries intensity. 
siderable distances and their rate of travel can 20 It bas now been round that the aforemetloned 
onlybe approximated, objects can be accomplished by the employment 
i'b is, therefore, an object of the prese1t in- of low frequency electromagnetic waves which 
vention to provide means and apparatus for lo- will give fise to an induced fleld external to the 
cating go-devils in pipe lines. If is another oh- pipe and will produce a readily identifiable sig- 
ject of the invention to provtde signalling appa- 25 nal at ad above the surface of the ground. 
ratus whereby the position of the pipe line cleaner Briefly stated, the present invention comprehends, 
can be located at any time during its travel therefore, the provision of a signal transmitter 
through a pipe line and in order, also, that tts comprising an electromagnet oscillating af a flxed 
rate of travel can be accurately determined. A low frequecy combined with-a pipe line scraper 
further object of the invention is the provision 30 in such manner as hot fo interfere with operation 
of a method for locating pipe llne cleaners and of the latter, and suitable receiving apparatus 
determining the approximate rate of travel so adapte.d to receive, amplify and convert the elec- 
that crews can be called to pipe-scraper traps tromagnetic impulse to an audible, visual, or re- 
only shortly before the arrival of the pipe scraper corded signal. This low frequency electromag- 
and thus unproductive delay periods can be 35 netic source is operably connected to a battery 
avoided, a1d a flxed frequency interrupter whereby the 
The invention bas for other objects such other electromagnet is energized af a fixed uniform 
advantages or result as will appear in the de- rate between about 5 to 50 times per second. 
sçription of the apparatus hereinafter given. The interrupter and electromagnetic circuit is 
The customary depth of pipe lines renders un- 40 further characterized by a delay means for keep- 
satisfactory reliance upon sound emitting devices ing the interrupter circuit closed for a sufflcient 
for the purpose of locating pipe line scrapers, and rime that the electromagnet is energized untfl 
furthermore places severe limitattons upon the at least that magnetic flux density is generated 
type of signal that may be employed for indicat- which cal] be detected by the receiver and prefer- 
ing pipe-line-scraper location. In addition, the 45 
inherent nature of the pipe line is usually uch ably until a substantially maximum flux density 
that the pipe itself would fllter out or block the ix generated. The interrupter apparatus can 
signal and prevet if from reaching the surface, comprise a relay means which can be an electrical 
The employmet of the radar echoing method relay, in which case the delay element wfll cota- 
is suitable insofar as the fact that an ultra high 50 prise a capaciter shmted across the relay (cf. 
frequecy wave would carry through a steel pipe Fig. 4) or the relay means can comprise a vibrat- 
of circular section, but interferences arising from ing reed (cf. Fig. 1). When using a vibrating 
imperfectio1 in the pipe, such as roughness at reed or similar device, the delay element or means 
the welded joints and corroded sections, would is ireferably a leaf spring or vibrating element 
seriously diminish the signal strÇngth _bo.th by 55 th.t will remain in electrical contact with the 
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reed long enough fo permit the electromagnet fo 
reach substantially maximum fiux density. 
The receiver apparatus includes, in addition fo 
ampliïying means, circuits so arranged as to filter 
out adventitiously present signais, particularly 
those derived frein 60 cycle current and those 
arising frein movement of receiver apparatus in 
the earth's field; fro" example, bridged T filters 
and negative feed-back filter circuits are em- 
ployed. Whether the apparatus is adapted te 
observe the passing of the pipe line scraper ai 
any point, or whether the signal denoting the 
presence of the scraper is te be transmitted, for 
example, by wireless telegraph, te a central .re- 
ceiving station, or is te be received as an audible 
signal in the field, the combined apparatus is 
within the scope of the invention. In case .an 
audible signal is te be received, the receiver in- 
cludes means for converting a signal frein the 
loW electromagnetic frequency aforestated te one 
within the audible range. 
The provision of a relatively precise rate of 
vibration of the electromagnet and of the low 
frequency of the electromagnetic wave emanat- 
ing therefrom is an important feature of the 
present invention because the receiver appara- 
tus, as hereinafter described in greater detail, 
selects only the desired frequency and then am- 
plifies and modifies this impulse te produce an 
observable signal giving notice of the presence 
of the scraper. The importance of maintaining 
a uniîorm frequency is emphasized by the fact 
that the strength of the signal received by means 
of a selective receiver wilt be reduced as much 
as 50 % by a variation in the magnetic frequency 
of as much as two or three cycles per second. 
Heretofore if has been customary for a repair 
crew te go te a pipe-scraper trap in a pipe line 
sometime after the scraper has been inseïted af 
the opposite end and wait while the scraper 
traverses the distance between pipe traps, usual- 
!y about 40 toiles. The present invention con- 
templates within its scope the utilization of the 
improved pipe line apparatus and the establish- 
ment of stations a short distance frorn the pipe 
traps, which stations will have receiver apparatus 
uch as the above described .nd pïeferably auto- 
matic communication frein such stations te a 
central receiving point. Vhen the pipe scraper 
passes the said station the signal received at 
the said central point will announce its pas- 
sage and repair crews can be notified of the ex- 
pected rime ofarrival of the pipe scraper. 
The embodiments of the invention in which 
there are employed two different devices for 
governing the frequency of the electromagnetic 
waves that are emanated from the pipe line 
scraper, are illustrated in the drawings of which: 
Fig. 1 is a schematic diagram of a transmitter 
employing an electromagnet and an interrupter 
witch having a vibrating reed; 
Fig. 2 is an end elevation showing the inter- 
rupter switch that governs the frequency of the 
transmitter; 
Fig. 3 is a typical pipe line scraper with parts 
broken away in order te show the disposition of 
the transmitter in the pipe line scraper; 
Fig. 4 is a circuit diagram oÏ a transmitter in 
which the osciltating rate of the etectromagnet is 
governed by a condenser-and-energized-core 
interrupter illustrated schematicalty therein; 
Fig. 5 is a diagram of the wave pattern pro- 
duced by the oscillating electromagnet described 
in the preceding drawings; 
Fig. 6 .is a schematic diagram of receiver ap- 
paratus that is suitable for use with either trans- 
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mitter and is adapted fo produce an audible 
ignal; 
Fig. 7 is a circuit diagram cf the receivcr 
il!ustrated schematicatly in Fig. 6; 
5 Fig. 8 is an illustration of typicat wave shape5 
of electromagnetic signals, inc!uding superim- 
posed interfering signais snd a resultant audible 
signal; and 
Fig. 9 is an elevationa! view of the case con- 
iç taining the receiver apparatus and showing a 
preferred mounting of receiver equipment. 
Referring specifically te lqg. 1, an elongated 
core I consisting of a ruerai, such as soft iron, 
i wrapped with acoil   of preferably a copper 
1 wire te compose an etectromagnet 2. The coil 
 is operative!y connected by a wire 3 te a 
batery or series of batteries  schematically 
iilustrated in the said figure. A wire  leads 
frein the said battery  te an interrupter switch 
'.'o t$ that is shown in detail in Fig. 2. The switch 
includes a leaf spring I that is .secureIy fixed 
af one .end %o a supporting member a and is 
attached te the said wire 5. Disposed on one 
surface of the leaf spring  is a contact point 
..; $ which intermittently cornes :into contact with 
an oppositeIy disposed contact point  forming 
an integral part with avibrating reed 20. The 
vibrating reed is fixedly attachedto the support- 
ing member Ia at fu]c-m point 21 and bears 
:-m a slidable weight 22 that is held in position on 
the reed ,9by a set screw 2. The said reed 
20 can be an attenuated rod or bar and is pref- 
erably a fiat strip of metal net more than about 
four inches long and about one-quarter inch 
.:» wide. Connected te the reed 2 af the fu!crum 
point 2-1 is a wire 2 which leads therefrom te 
connection with the said coil . As shown in 
Fig. 2 the entire interrupter switch I is mounted 
on a cross bar  that is secured te a cylinder 
_,. by screws as shown and that serres aise te retain 
the batteries  within the cylinder. 
As can be seen frein the circuit diagrarn of 
lig. 1, during operation of the transmitter and 
the oscillating electromignet 2, the vibrating 
ïeed 2 oscillates between the leaf spring I with 
45 which if makes contact af the point , and one 
end of the said cote Dæ which attracts the reed 
magnetically. When the reed is in a position 
such that contact points  and 9 are in contact 
with each other, current will fiow from the bat- 
50 tery I  throughsaid leaf spring I, the vibrating 
reed 29, wire 2 and coil -I L This fiow of cur- 
rent through the coil Il effects a .magnetization 
of the cote  and emanation of electromagnetic 
waves which soon reaches a maximum value. 
 The magnetized core ) attracts the reed 2 
and pulls if away frein the leaf spring L For 
a small portion of the travel cf the vibrating 
reed 2 toward the core D the point $ of leaf 
spring I remains in contact with the vibrating 
0 reed 2 se that current will continue te fiow 
through-the coil   for a period of rime that can 
be adjusted te provide a maximum emanation 
of electromagnetic waves frein the electromagnet 
2. This is readily accomplished by the illus- 
65 tratcd device by disposing the leaf spring  in 
,uch a rnanner that its natural position is with- 
n the arc described by the vibrating reed. The 
distinctive nature of this interrupter device is te 
be found in the fact that the vibrating reed will 
ï0 naturally vibrate af a fixed frequency which can 
be adjusted accuratety by movement of the said 
weight  alon the axis of the reed 
The entire transmitter assembly, including the 
batteries 4, interrupter switch and the electro- 
7.5 magnet  arranged in the supporting cylinder 



can then be inserted into a hollow tube 2' and 
enelosed therein by a threaded plug 2]. The 
tube 26 constitutes the central shaft of the pipe 
line scraper illustrated in Fig. 3 and shown dis- 
posed within pipe 2P,. The pipe line scraper of 
Fig. 3 is conventionally equipped with wire 
brushes 29 and rubber rimmed driving discs 3 
and several longltudinally extending supporting 
tubes or grommet pipes 31 through which the 
fiuid in the pipe line can be permitted fo fiow 
during operation of the pipe scraper. The for- 
ward end of the scraper relative fo its course of 
travel in the pipe line is constructed in the form 
of acone 32 fo adapt the scraper as an effective 
displacement tool. 
As will be hereinafter described in greater de- 
rail with reference to Fig. 5, the iiuctuations in 
magnetic intensity of electromagnet I will radi- 
are fo the pipe 28 and effect resultant wave forms, 
which will convey the signal fo the pick-up cofl 
34 of the receiver apparatus. 
Shown in Fig. 4 is the circuit diagram of a 
signal transmitter 35 that can be arranged sim- 
ilarly to that illustrated in Fig. 1 so that this 
transmitter also can be inserted in the hollow 
tube 26 of a pipe line scraper. Transmitter 35 
consists of an oscillating, battery-powered elec- 
tromagnet circuit and an interrupter circuit. The 
interrupter circuit comprises a battery 44 which 
supplies current through a lead 45 in which is 
disposed a manually operated switch 46, and a 
relay consisting of an armature 41, a wound cote 
48 and a condenser 49. Current iiowing through 
the cote 3 attracts the armature 1 thereby 
causing movement of the armature and the 
breaking of the said interrupter circuit. The 
armature 41 is held in retained position against 
or close fo the wound core 48 for a brief moment 
longer by the flow back of current previously 
stored in the condenser 49. When this charge is 
dissipated, the armature is released and current 
again iiows into the wound core 4. The period 
of this oscillation can be controlled by selectin 
the capacity of the condenser . In one ex- 
ample, the selected condenser had a capacity of 
25 microfarads and the wound core a resistance 
of 10,000 ohms with the result that an oscillation 
of about twenty rimes per second was obtained. 
Vhen the armature is held in such position that 
the interrupter circuit is opened, the electromag- 
net circuit including" lead  will be c!osed. This 
circuit comprises the said lead, a battery  (of 
12 volts in the given example), the armature 1 
and an electromagnet 5 consistin of a wound 
iron core of approximately 6,000 turns. A con- 
denser 5of about 10 microfarads capacity was 
disposed across the lead  for the purpose of 
preventing sparking at the armature. 
The iield produced by the said electromagnet 
2 is shown diagrammatically in Fig. 5. The 
electromagnet  of Fig. 5 (or the electromagnet 
I of Fig. 1) is shown separated from other ele- 
ments of its assemblage and is disposed longi- 
tudinally in a pipe 18. A primary iield produced 
by the electromagnet at one point in its oscilla- 
tion is indicated by magnetic flux lines 5- and 
the secondary induced field by lines . Disposed 
within the electromagnetic secondary fleld is the 
pick-up coil 3 which forms an integral part of 
the receiver apparatus describd in Figs. 6, ï 
and 9. 
leferring now to the schematic dia2ram of the 
detector apparatus fllustrated in Fig. 6, the pick- 
up cofl -4 intercepts the oscillating magnetic iield 
shown in Fig. 5. The voltage impressed upon the 
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pick-up coil 34 includes, in addition fo the uni- 
formly pulsating signal from the electromagnet, 
all undesirable signals of varying frequencies. A 
major portion of the low frequencies incidentally 
5 produced by movement in the earth's iield of the 
detector àpparatus, which can be portable and 
is ordinarily housed in a carrying case, are elimi- 
nated by a high-pass iilter 8. An improved 
mounting" of the pick-up coil 3, shown in detail 
l0 in Fig. 9, also minimizes interfering signals. The 
resultant signal is directed fo an amplifier cir- 
cuit 6. The amplilied signal is thereafter di- 
rected to a pair of interference fllters 62 de- 
signed to e!iminate particularly sixty cycle sig- 
5 nals that may be induced by nearby power trans- 
mission lines and includes a negative feed-back 
circuit shown in greater detail in Fig. 7. The 
resultant 20 cycle per second signal is amplilied 
by an amplifier circuit 64 and an additional am- 
20 plifier 6 and thereafter serves to key a 1,000 
cycle per second signal produced by the saw-tooth 
wave neon tube generator  whereby the 1,000 
cycle per second signal is permitted to pass 
through the cut-off amplifier circuit 68 on!y at 
2 20 cycle per second intervals. This audible sig- 
nal is received by crystal earphones la. A delay 
circuit, now shown, can be incorporated in the 
amplifier circuit or electronic switch 68. This 
circuit will delay the action of the switch until 
0 several continuous cycles are received and will 
eliminate signals arising from abrupt movements 
of the receiver in the earth's iield. The power 
for amplifiers ., 4, 5 and 68 is supplied by a 
battery 1. 
=5 Fig. 7 shows in considerably greater detail the 
electrical circuit constituting the receiver appa 
ratus. Extending from the pick-up coil '4 are 
leads 14 and 16 across which is connected a 
condenser 13 tuned in resonance with the cofl 3 
40 af the frequency of 20 cycles per second. A 
condenser 88 disposed in line 14 constitutes the 
high pass iilter 8 for incidental elimination of 
the very low frequencies generated by waving the 
receiving case, and acts further as a coupling 
4' condenser. Disposed across the leads , and 
16 is a grid resistoï 8. Pentode , of conven- 
tional construction consists of a filament 85 
supplied through a lead (not shown) by a battery 
81, controlled grid 8, screen grid 9, suppressor 
50 grid 9 and plate 4 upon which is imposed a 
voltage of 90 volts supplied through lead  
having disposed therein a plate load resistor , 
and by-pass condenser . A coupling or block 
ing condenser 8 delivers the amplified signal 
55 from the pentode 8 to a bridged OE type inteï- 
ference iilter 62 o.f conventional arrangement. 
The circuit includes condensers  ,  9, and   
and resistors $, 9, and . The values of 
these components are selected so as to eliminate 
o 60 cycle frequencies. The resuiting voltage 
iiltered at 60 cycle interfering frequency, is im- 
posed on an interfeïence filter and 20 cycle 
amplifier which includes condenseïs  4,    and 
Il8 and resistors 12l, I. and . The inter- 
) ference filter is a part of a negative feed-back 
circuit which also includes resisor 2G, grid 
resistor I$, plate load resistor 4, coupling 
condenser 138, and pentode 13. The pentode 
13, upon which is imposed a plate voltaae of 
'i0 5 volts from the !ead 6 and plate load resistor 
134 delivers a reversed signal containing all fre- 
quencies received from interfeïence filter . fo 
the lead 136, containing the coupling condenser 
138. Ail such frequencies are fed through fo 
75 the interference filter in reversed phase fo the 
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input lead of amplifier tube 30 with the excep- 
tion of the 30 cycle signal which is rem.oved by 
the filter. The undesirable frequencies are 
thereby cancelled out by the reversed phase 
signals. The remaining amplified 20 cycle signal 
which alone remains and is present on the out- 
put lead 136 is thereafter delivered te the am- 
plifier circuit 65 containing conventional grid 
resistor f40, pentode f42, plate load resistor 44, 
and coupling condenser f46. 
The saw-tooth-wave neon tube generator  
comprises a resistor f$ through which voltage is 
delivered from the lead fS0. Disposed in the 
generator circuit is a condenser f54 oî such 
capacity that neon tube f52 will become ionized 
and conduct accumulated charge frein the said 
condenser f S away te ground at intervals of 
approximately 1,000 cycles per second. The 
superimposed signal comprising both 1,0û0 cycle 
per second and 20 cycles per second ïrequencies 
is produced in a lead f6 from the couplfi]g con- 
denser f4 te the cut-off amplifier circuit 6 that 
comprises a negative grid bias batery fSP, a 
resistor f60, a pentode f62, a plate load resistor 
f6 and a coupling condenser f6. The cutoff 
amplifier 8 functions in such manner that the 
superimposed wave signal delivered thereto de 
creases the negative potential on the grid of the 
pentode f52 et those moments et which the 
aforesaid signal is ai a maximum positive poten- 
tiel and therefore a signal similar te that shown 
in Fig. S, wave diagram D, is delivered te the 
said earphones 0. The battery power supply 2 
imposes approximately 45 volts positive potentiel 
upon the screen grids 9 of the pentodes 34, f0, 
4, and 152 and a 90 volt potentiel is supp!ied 
through leads 96 and f0 te the various resistors 
disposed therebetween and the plats , of the 
pentodes. 
The table of preferred values for the above 
described circuit in one employed embodiment of 
the apparatus is hereinafter given: 

I00,138,146 ....................................... 
114,]]6 ........................................ 
102, I0, Ii;} ...................................... 
i4 .............................................. 

5iicrofarads 

.Oï 
.005 
O. 01 
O. 02 
.001 
.013 
.01 
0 
(!0 vo]ts) 
.0002 

Ilesistors 5egohms 

{$,134, l4,!G* ....................................  
JI(},I12 .............................................. 
I0 ....................................... 
122,121 .......................................  
!20 ............................................ , 
8 .......................................... , 
82,1.lgK140, IgO ................................... 

0.18 
1.0 
2.7 
2,0 
O, ::4 
4.7 
10.0 

Batteries Volt 
zs .................................... 7 
72 and 725 ................................. 45 
....................................... 1J5 

If it is desired te eliminate even further inci- 
dental signais which may reach the receiveï as 
a result of sudden movements of the pick-up coil 
in the earth's field and other types of discon- 
tinuous interference, the aforementioned addi- 
tional delay circuit (net shown) can be added te 
the receiver-amplifier and be connected between 
the plate ioad resistor 14 and the pentode 2. 

8 
This circuit comprises a capacitor, a resistor, and 
a diode tube (or an additional diode in the pen- 
rode 62). This delay circuit is isolated from 
the 1000 cycle generator 6 by a resistor which 
5 is disposed between the plate load resistor 
and the said generator  and which, when em- 
plcyed in a circuit having the values given in 
the above table, had a value-.of 100,000 ohms. 
Connected ahead of this resistor is a line extend- 
10 ing te the additional diode in pentode !2. Dis- 
posed in this line is a resistor of, for the given 
example, 4.V megohms across which is shunted 
a capacitor of, in the examp!e, 4 microîarads. 
When a 20 cycle per second ignl frein the 
] 5 amplifier is applied te the input the positive hall 
cycle of the first cycle of the signal is almost com- 
plete!y cut off through the effect of the circuit 
comprising the capacitor and the diode. The re- 
sulting current flow through the diode charges 
20 he capacitor te some fraction of the vo!tae of 
the positive half cycle and theïefore, the plate 
of the diode becomes negative with respect te 
ground by the amount of this voltage. Succeed- 
ing positive half signais continue te be eut off, but 
OE5 this ïeduction in voltage diminishes with each 
cycle as the diode plate becomes more negtive. 
?:he given values of the resistor and capacitor are 
e]eted se that after about rive successive cycles, 
a stable condition exists in which the small 
30 chargin current te the capacitoï, supplied by the 
positive half cycles of the signal voltage, is equal 
ço the discharge current through the resistor. 
Under this condition the signal maintains almost 
ils îull amplitude. Thus discontinuous interfer- 
35 ence signals will be substantiatly nullified and 
onty the continuous 20 cycle per second signal 
wiiI be effective in the circuit. 
Fig. ô consists of a series of wave ptterns such 
as are produced by the hereinbefore described 
40 apparatus. Curve A indicates the wave pattern 
and polarity of the magnetic flux induced by the 
ecillating e]ectromagnetic transmitter. The 
voltage input te the flrst amplifier of the receiver 
apparatus that is described in Figs. 
45 shown without superimposition of interfming 
signals in Curve B. This voltage input is induced 
by the electromagnetic field shown in Fig. 5 and 
illustrated as te wave pattern and polarity by 
Curve A. Cm've C represents the 1,000 cycle per 
50 second saw-tooth wave produced by Che ]eon tube 
generator 63. Curve D represents the resultant 
audible signal provided by the interruption of the 
1,000 cycle per second signal et 20 cycle per sec- 
ond intervals. 
55 The pick-up coil 34 is shown in Fig'. 9 sus- 
pended in a receiver carrying case ô et its cen- 
ter of gravity by spring 166 te which is attached 
supporting trunnion ring 169. Springs 1,3 loose- 
. ly retain the coil in horizontal position and are 
60 attached from each end of the coil te the sides 
of the carrying case. The said trunnion ring 169 
pivotally holds the coi1 at its cezGer of gravity I 
and consequent]y prevents net angular movement 
of the coil in the earth's fleld, ioEovement of the 
65 coil in the earth's field about ifs center of gravity 
will always be balanced by opposite movement of 
the opposite end of the coil and wi!l net, there- 
fore, cause an interfering signal. The wires 
and 1 tead frein the coil .a4 te the se]ector-am- 
70 plifier apparatus shown in Fig. 
The selected low frequency range between 5 
and 20 cycles per second was determined by test 
te be ]nost suitable for transzuission of the e!ec- 
tromagnetic waves through a steeI pipe. While 
75 frequencies as high as 100 cycles per secm.d cas 
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be used successfully, an increase from about 20 
cycles to 120 cycles per second decreases about 
tenfold the sound produced by a receiver at a 
fixed distance away in response fo transmitted 
electromagnetic waves. Increasing the frequency 
fo 200 ,cycles per second again decreases the 
sound approximately tenfold, and further in- 
creases in ïrequency effect proportionately lesser 
decreases in sound. 
Similar tests demonstrated that the apparatus 
of the invention, when operated within a buried 
pipe, could send and receive clearly audible 
signals for a distance of about 20 feet, and that 
for the first eight feet no discernible reduction in 
sOund intensity can be noted. It was further 
observed in these test runs that an audible sound 
is produced when the pipe scraper in the pipe 
cornes within about 20 feet of a point directly 
beneath the receiver and it increases with vary- 
ing intensities until directly beneath and then 
decreases, in the saine manner, as the scraper 
moves away. 
In several test operations, pipe line scrapers 
containing transmitters of each type above 
scribed were directed through approximately 40 
mlles of pipe line te a trap of usual design for 
removal of the scraper. The course of the scraper 
in every instance was easily followed. Operators 
with portable receivers either went te or were sta- 
tioned at accessible points along the way and in 
every instance the passage of the scraper (at 
about 5 mlles per heur) was readily discerned. 
Operation of the transmitter of invention dem- 
onstrated that it would broadcast continuously 
for a substantially uniform maximum distance 
(about 16 te 20 feet) for a period of ten days 
fore loss of battery strength reduced the range 
te an unsatisfactory degree. This period fs of 
course many rimes the normal unit operating 
period of a pipe line scraper. 
It is understood that the combination of in- 
vention fs net limited te the receiver apparatus 
hereinbefore dcscribed but that other conven- 
tional filtering and amplifying circuits may be 
employed. Further, the signal need net be con- 
verted te an audible impulse in the manner de- 
scribed, but rather it may as well be employed te 
alert the visual signal or te excite sending ap- 
paratus disposed, for examp!e, ai fixed points 
a!ong a pipe line wheïeby a path of a pipe line 
scraper caoE be followed te a central station. 
Thus a novel method oÏ operating pipe line 
scrapers in petroleum product pipe lines and 
moving them frein the pipe line can readily be 
eïnployed in conjunction with the described in- 
strument. A scraper bearing the described trains- 
initier fs inserted at a point in the pipe line; at 
:nother point along the pipe line, usually net far 
frein the scraper trap, a receiver fs stationed, 
either with an operator or equipped with trans- 
mitfloEg apparatus; and upon passage of the 
scraper through the pipe this information 
transmitted by man or solely automatic means te 
a maintenance crew who can repair te the scraper 
tap and remove the scraper without de!ay. 
Having new described my invention, I clai 
t.he followin2: 
l. in a !ocatable pipe line scraper that 
adapted continuously te signal its prcsence in a 
pipe line te a seiector-amplifier receiver hat fs 
;ccessib!y located and fs adjusted te receive only 
.'nagne[ic signais of uniform frequency, a trans- 
mitter that fs integrally assembled with the 
scraper and comprises in a circuit: a battery 
power supply mounted within a hollow tube con- 

stituting a member of said scraper; a fixed fie- 
quency interrupter also mounted therein and 
comprising a switch member se disposed in the 
circuit with respect te an electromagnet as te be 
5 drawn toward one pole thereof when the latter 
fs energized and, by said movement, te effect an 
opening and closing of the said circuit, and a de- 
lay means of such disposition with relation te 
the electromagnet and the switch member, that 
lO when the circuit controlled by the said switch 
member fs closed its subsequent opening will be 
momentarfly delayed; and an electromagnet that 
fs integrally assembled with the said scraper and 
fs turned off and on by said interrupter whereby 
1.5 an electromagnetic field of fixed frequency fs gen- 
erated by the said electromagnet. 
2. The transmitter of claire 1 in which one 
single electromagnet constitutes the electromag- 
net toward which the said switch member fs 
20 moved and the elecromagnet which generates 
the said electromagnetic field of fixed frequency. 
3. In a locatable pipe line scraper that fs 
adapted continuously te signal its presence in a 
pipe line te a selector-amplifier receiver that fs 
25 accessibly located and is adjusted te receive on]y 
magnetic signals of uniform frequency, a trans- 
mitter tlat is integrally assemb!ed with the 
scraper and comprises in a transmitter circuit: a 
battery power supply mounted within a hollow 
3O tube constituting a member of said scraper; a 
fixed frequency interrupter also enclosed in said 
tube and comprising a wound cote disposed in a 
secondary, interrupter circuit and electrically 
connected te a ba,tery of said power supply, an 
:5 armature disposed in the secondary circuit 
adapted te more toward the said wound core when 
the cote fs energized and se break the secondary 
circuit and close the said transmitter circuit, and 
a condenser of selected capacitance relative te 
40 the resistance of the womd cote se as momen- 
taïfly te maintain the energizing of the wound 
cote after the secondary circuit fs broken; and 
an electromagnet that fs integrally assembled 
with the said scraper and fs interruptedly ener- 
45 gized at fixed frequency by said power supply 
and said interrupter in eleerical connection 
therewith whereby an electromagnetic field of 
fixed frequency is generated by the said electro- 
magnet. 
50 4. In a locatable pipe line scraper that is 
adapted continuously te signal ifs presence in a 
pipe line te a selector-amplhïer receiver that fs 
accessibly located and fs adjusted te receive only 
magneic signa!s of uniform frequency, a trans- 
55 mitter that is integrally assembled with the 
scraper and comprises in a transmitter circuit: a 
battery mounted within a hollow tube constitut- 
ing a member of said scraper; a fixed frequency 
interrupter also mounted therein and comprising 
60 a vibrating reed of adjustable frequency between 
about 5 and 50 vibrations per second that is con- 
nected in the transmitter circuit in one position 
of its vibration and breaks the circuit in its other 
position, and a resflient member forming an elec- 
65 trical contact between said reed and said battery 
and disposed in the path of said vibration se that 
the said member will remain in contact with the 
reed during a Portion of its period of vibration 
and se momentarfly maintain a closed transmit- 
70 ter circuit; and an electromagnet that is interal- 
y assembled with said scraper and toward wfich 
the said reed is attracted when the electromagnet 
fs energized, which electromagnet is electrical!y 
interconnected with said interrupter and said 
75 battry' .,so tat it will be interruptedly energized. 
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at fixed frequency whereby an electromagnetic 
field of fixed frequency is generated by the said 
magnet. 
5. In a locatable pipe line cleaner apparatus, 
having a transmitter that is assembled to travel 
with a pipe line scraper and is adapted con- 
tinuously fo signal the presence of the scraper in 
a pipe line to a selector-amplifler receiver acces- 
sibly located and adjusted to receive only mag- 
netic signals of uniform frequency from the 
transmitter, the apparatus comprising, in a cir- 
cuit: a battery supported within a hollow hous- 
ing disposed along the axis of the scraper; a fixed 
frequency interrupter also mounted therein and 
comprising a switch member so disposed in the 
circuit with respect to an electromagnet as tobe 
drawn toward one pole thereof when the latter 
is energized and, by said movement, to effect an 
opening and closing of the said circuit; and an 
electromagnet that is also mounted within the 
said hollow housing and is alternately energized 
and de-energized by the said interrupter and bat- 
tery, whereby an electromagnetic field of fixed 

12 
frequency is generated by the said electromagnet, 
and a secondary magnetic field outside of the pipe 
is induced, to which sec0ndary fleld said selective- 
amplifier receiver ls responsive fo indicate the 
5 presence of the scraper. 
OEVING R. BREITHOLDT. 
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